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1. A process for forming a continuous, unsupported, 
multilayer phase inversion microporous membrane having at least two layers, 
comprising of the acts of: 

operatively positioning at least one pre-metering dope applying 
5 apparatus capable of applying at least two independently pre-metered polymer 
dopes relative to a continuously moving nonporous support coating surface; 

cooperatively applying the pre-metered polymer dopes onto the 
continuously moving nonporous support coating surface so as to create a 
multilayer polymer dope coating on the nonporous support coating surface; and 
10 subjecting the multilayer dope coating to contact with a phase 

inversion producing environment so as to form a wet multilayer phase inversion 
microporous membrane precursor Vi _and 

separating the wet multilayer phase myersion_„„micropprous 

15 prior to complete drying of the membrane 
pr-ee-u-r-se?--strue^ 

2. The process of claim 1 wherein the polymer dope 

comprises: 

nylon. 

3. The process of claim 1 wherein the polymer dope 

comprises: 

polyvinylidene fluoride. 

4. The process of claim 1 wherein the polymer dope 

comprises: 

polyether sulfone. 

5. The process of claim 1 further comprising the acts of: 
operatively applying at least one additional independently pre- 
metered polymer dope relative to the continuously moving nonporous support 
coating surface. 

6. The process of claim 1 wherein the multilayer membrane 
has a type II configuration. 
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7. The process of claim 1 wherein the multilayer membrane 
has a type III configuration 

8. The process of claim 1 wherein the multilayer membrane 
has a type IV configuration 

9. The process of claim 1 wherein the multilayer membrane 
has a type V configuration 

10. The process of claim 1 wherein the multilayer membrane 
has a type VI configuration 

1 1 . The process of claim 1 wherein the multilayer membrane 
has a type VII configuration 

12. The process of claim 1 wherein the multilayer membrane 
has a type VIII configuration 

13. The process of claim 1 wherein the multilayer membrane 
has a type IX configuration 

14. The process of claim 1 wherein the multilayer membrane 
has a type I configuration. 

15. A process for forming a continuous, unsupported, 
multilayer phase inversion microporous membrane having at least two layers, 
comprising of the acts of: 

operatively positioning at least two pre-metering dope applying or 
5 coating apparatus, each capable of independently applying at least one polymer 
dope, relative to a nonporous support coating surface; 

sequentially applying polymer dopes from each of the pre-metering 
dope applying or coating apparatus onto the nonporous support coating surface so 
as to create a multilayer polymer dope coating on the nonporous support coating 
10 surface; and 

subjecting the sequentially applied polymer dopes to contact with a 
phase inversion producing environment so as to form a wet multilayer phase 
inversion microporous membrane precurso r; and 

separating the wet multilayer phase myersion microporous 

15 membrane precursor from the tho BPiipprous. sjjpport coating su-iace at some .point 
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pnor to complete drying of the membrane v^vas-bam 1 -^^ 
fereaHfek e desired dry mult Ufiy^HB^epefeits^eH^afte . 

16. The process of claim 15 wherein the polymer dope 

comprises: 

nylon. 

17. The process of claim 15 wherein the polymer dope 

comprises: 

polyvinylidene fluoride. 

18. The process of claim 15 wherein the polymer dope 

comprises: 

polyether sulfone. 

1 9. The process of claim 1 5 further comprising the acts of: 
operatively applying at least one additional independently pre- 

metered polymer dope relative to the continuously moving nonporous support 
coating surface. 

20. The process of claim 15 wherein the multilayer membrane 
has a type I configuration. 

21. The process of claim 15 wherein the multilayer membrane 
has a type II configuration. 

22. The process of claim 15 wherein the multilayer membrane 
has a type III configuration. 

23. The process of claim 15 wherein the multilayer membrane 
has a type IV configuration. 

24. The process of claim 15 wherein the multilayer membrane 
has a type V configuration. 

25. The process of claim 15 wherein the multilayer membrane 
has a type VI configuration. 

26. The process of claim 15 wherein the multilayer membrane 
has a type VII configuration. 

27. The process of claim 15 wherein the multilayer membrane 
has a type VIII configuration. 
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28. The process of claim 15 wherein the multilayer membrane 
has a type IX configuration. 

2 9 . ~ A m ul tilay e r, un supported, m em brane co mprising - ? 

at-least-a-see-ond- -layer - having : a -s-ymmeti%a4fy-"distrifeutee- seeand 
pore size, the fir st- and second layers b e ing operativ eiy^eeaa ected wit k-a-^*stiae* 
5 change i n pore size at the inte rfac e ther e of such t hat th e mul tilayer membrane if; 
eeF*tkHK}us--and-^ 

-30-.- The mukilayer--M 

is4e^ed-#e^fl Ki first p eSymer-depe- tbr producing one pore sHge-aa44ae-at4eas*-e 
s econd layer is fo r m e d fr o m at lea s t a s e eo nd po lymer- d o pe fo r pro duci ng at leas t 
en.e-4i#erent-por-e-&ii5e-.- 

M The--muit-Uaye^ 

d ope comprises: 

-33-. -The-maMayer--ji^ 

p oiyvinylidene flu orider 

•3-3". gheHFaafeky e r m e mbraae-of cla im 29 wh er e in the p olymer 

dope-eompdses: 

pelyether-stvltbne-- 

34^ ¥ae— faa&fla yeg mem b rane of claim 29 — wherein--4he 

muM ayer membrane has a ty p e I configuration. 

£$-. -The multi-layer membrane ef— ©tea- -2-9- wherein the 

rmltilay^F-n^mbrane -kas-a-type-XI €en%uratk*rh 

T he multilay e r mem br-aae- of claim 29 wher em— she 

rmdi:uay e*^embm ne h as-a-typ e III eoft&gembieftr 

-3-7-.- The maltil-av'-ef - -"H*embF-aBe ef --ekm> - -2-9 wfeerem 

muitilayer-i^mbi^ 

3& The- ^iultilaye^ -memb atn e of claim 29 wto^a—fche 

multilaye r membrane has a type V c onfigura t i on 
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39- The multilayer- membrane e*f - -e-lai-m 2-9 wherein- the 

4 0 . Th e — mtife &iyer inembm n e of claim 29 — wherein the 

4-1--. -'-Ike multilayer membrane- - ef •-••e&Hm-- -29 wherem ske 

mu ltilayer membrane has -arfeyp c VIII configu gafeefir 

43-= The mult ila yer m em b rane — of claim 29 — wherein the 
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4-3.--- A twe4ay«F V -m^HppoR^4 r -ir^mbrane comprising-; 

&4i»4ayeiMto4n^a-^ 
a^«ee«d4%<e^avi^^ 
il*e---H?si--ajKi--s^^^ 
5 per-e-size--at---t-he--^^ 

a nd d eesn iot include any suppor ^matemL 

44 Ar4w^v4 aye r, ims uffpeHed, ni er nb^^e^pr^rngf 

a-fet-layer-ha-TO 

a -second -layer -having -a :-symn^et HeaUy-<jisH : ibat-ed - second- per-e -size-; 
10 fe e first au d-s^eo nd layers bein g-ope nitivciy conn e cted 

such , that the two layer m e rabraae is co ntinuou£H^ith-a^ 

shear- -turM^^ 
fit mater-ial-.- 44 eanceled - 

45,..(new) The.process.of dm^ 
1 5 3£gghij|^ 

precursor to form the desired dry multilayer microporous membrane. 

46. (new) The- process of claim 45 farther comprising the act 

of 

20 precursor to form the desired dry multilayer microporous membrane, 

47. (new) The process of claim 15 farther comprising the act 

ot 

willing the wet multilayer phasejn^^ 
precursor to form the desired dry multilayer microporous membrane. 

48. (new) The- process of claim 47 further comprising the act 

of 

frying the wet multilayer phase,, to 
precursor to form the desired dry multilayer microporous membrane. 

49. (new) The process of claim 46 wherein the separating act 
k..MeonplisM 

membrane precursor tQ form the desired dry multilayer rmcrop_orous rnemtane. 
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50. (new) The proc ess of claim 48 wherein the separating act 
is„accoiiiplis^ 
membra^ 

5.1. (new ) The process of claim 3 wherein the separating act is 
accomplished prior to completion of the wet multilayer phase inversion 
micrpj>prpus_m 
mernbrarAe, 

52. (new) The process of claim 45 wherein th e separating act. 
is accomplished after phase inversion of the wet multilayer phase inversion 
mlQIQOoroiis.memta 

53. (new) The process of claim 45 wherein the separating act 
is accomplished during washing of the wet multilayer phase inversion 
micrpj>pro^ 

nieTri^rane. 

54. (new) The process of claim 17 wherein the separating act- 
act is accomplished prior to completion of drying the wet multilayer phase 
mversion.micxopprous„ 

imcrp^orous.mem^Xl.e:. 

55. (new) The process of claim 4 wherein, the separat ing act is 
accomplished prior to complete formation of a multizone phase inversion 
microporous. membrane,. 

56 : ..(new). Thej)rpcess_of claim 4..wMr.^n.te..s^arating act..M 

accomplished daring washing of the wet multilayer phase inversion microporous 
membrane precursor to form the desired dry multilayer microporous membrane. 

57 : J[new)_ Tfee.jQro.cj^_of clajm.i_8 

microporous membrane. 

58. (new) The process of claim 51 wherein the separating act 

5 is aocornphshed, <tomg. ..washing of the wet multilayer ,.„.phase .inversion 

micropprp„us.memto 
membrane. 
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59. (new) A continuous, unsupported, m u itizone p hase 
in versio n. miCTOppraus me^Axnsac. having at least nyo .zpnes„ prepared by_ j ..process 
cornprismg of the acts of: 

operatively positioning at least one dope applying ap paratus having 
5 at least two polymer dope feed slots relative to a continuously moving coating 
surface; 

cooperative 

slots onto the continuously moving coating surface so as to create a multiple layer 
polymer dope coating on the costing surface; 
io sulaerting^the mult^ 

inversion producing enviroimieM,so^ 
microporous membranes and 

separating the wet muitizone phase inversion microporous 

memtay^ 
15 ppmplete drying of the memfoane, 

60. (new) The continuous, unsupported muitizone phase 
inversion microporous membrane of claim 59 wherein the polymer dope 
comprises: 

nylon., 

61. (new) The continuous, unsupported, muitizone phase 
inversion microporous membrane of claim 59 wherein the polymer dope 
Ci^rises: 

PQlyvin^lidene fluoride. 

62. (new) The continuous, unsupported, mu itizone phase 
inversion microporous membrane of claim 59 wherein the polymer dope 
comprises: 

pplyether.sulfbTie. 

63. (hew) The continuous, unsupported, muitizone phase 
inversion microporous membrane of claim 59 wherein the process further 

washing .and doi^ 
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64. (new} The continuous, unsupported, multizone phase 
invtrsion m cropgroy s membrane of Uaxm 59. wlicrgEn. the multizone menibmne 

65. (new) The continuous, unsupported, multizone phase 
inversion microporous membrane of claim 59 wherein the multizone membrane 
hM.a.Si^..III.con.% 

66 (new) The .continuous,, ur supported,. .. muit^oi;e ..phase 
inversion microporous membrane of claim 59 wherein the multizone membrane 
has a type IV configuration 

67„._(new). ..The continuous, unsupported,. multizone phase 

has a type V configuration 

68. (new) The continuous, unsupported, multizone phase 

inversion^ 

bM.atype\iI coT^guratipn 

69. (new) The continuous, unsupported, multizone phase 
inversion microporous membrane of claim 59 wherein the multizone membrane 

70. £new) The cojtfinuous, }8WM£st£&> multizone phase 

inversion microporous membrane of claim 59 wherein the multizone membrane 
has a type VHI configuration 

ZLInew) The COTrtinuous A unsupported mult&pne P^ase 

kyei]&P„n.micrp^ 

has a ty pe IX configuration 

72. (new) The continuous, unsupported, multizone phase 
iUYersion..micrpp 

has.atype.I cong^ratjpn. 

73. (new) A continuous., unsupported, multizone phase 
inversion microporous membrane having at least two zonesprepared by a process 
cpmprising.pf the .acts of: 

o^eratwly .posmomng. at. least two. dope., applying appjffafcas,. each 
5 having at. least one polymer dope feed slot, relative to a coaling surface; 
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applying polymer dope from each of the dope applying apparatus 
onto the coating, surface so . as .. to... create, .a multiple . .layer, polymer .dQpe.CQaang.oil 
the coding, surfecei. 

subjecting the multiple layer polymer dope coating on the coaling 
10 surface to contact with a phase inversion producing environment so as to form a 
weimultizone^ 

separating the wet nmhizpne ohase my^rsion micropore^ 

membrane from the continuously moving coating surface at some point prior to 
complete drying of the membrane. 

.7.4 : ..{new). The continuoiis, unsupported, nrultizone phase 

in^emoj^ 
comprises: 

nylon. 

75..£new) The continuous. unsupported, miiltizone phase 

inversipn.....mjero^^ 
comprises: 

polyvinylidene fluoride. 

26 ; .„(new). The continuous, unsupported^ multizone .phase 

inversion... micropo^ 
comprises: 

polyether suifone. 

ZZJnSK) 1M continuous, unsupported, multizone phase 

i|Ay^rsipn....rnicrppoj:gu 
comprises the acts of: 

washing and drying the membrane- 

28 : „(new). The continuous, unsupported.,. multizone phase 

inversion ^ 

has a type I configuration. 

19. (new) The continuous, unsupported, multizone phase 

Inversion..:^ 

has a. ty^.ILjConfigi]r^ion : . 
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SO. (new) The continuous, unsupported, muitizonc phase 
inversion m-croporous niembrane of cia-rn 73 whi rem the multizone membrane 

81. mew) The continuous, unsupported, multizone phase 
inversion microporous membrane of claim 73 wherein the muitizonc membrane 

82 (pew) ... The ,,. continue us,. . tu sur>poned, rrultizo* c phase 
inversion microporous membrane of claim 73 wherein the multizone membrane 
has a type V configuration. 

83 ; ..(xi<?w). The continuous* unsupported* multizpne .phase 

i&versipn. micropprpus . .membrane... of claim 73. whaem .the . miiiy.zgne. membrajpe 
has a type VI configuration. 

84. (new) The continuous, unsupported, muitizonc phase 

mveMon„^ 

has a .type VILcoriiiguratlpn. 

85. (new) The continuous, unsupported, multizone phase 
inversion microporous membrane of claim 73 wherein the muitizonc membrane 
has, a type,,V^.cQnfigay^ffSDi-- 

86 {new) The continuous., ur-sgppone.4. . .mujuzpne phase 

inversion microporous membrane of claim 73 wherein the multizone membrane 
has a type DC configuration. 

87. _.{new) The continuous^ unsupported. multizpne phase 

myersion . tmcrppprpus . . ..membrane. .. P t . . .claim.. . 73 . wherein the separating, act: jg 
accomplished before drying the wet multizone phase inversion microporous 
membrane. 

88. „{new). The continuous, unsupported* multizpne phase 

mversjott^ 

accomplished prior to comp letion of dryin g the wet multizone phase inver sion 
microporous membrane. 

§9,„(new) The continuous^ misuppprted, multizpne. phase 

taersipn...mj.crp^ 

accomplished after phase inversion. 
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90. (new) The continuous, unsupported , multizone phase 
Inversion nijicrpporous membtMe of daim..S7. wherem the separating.. ac£...is 
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